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gaps in such a text. For scoring, the mutilated texts are presented to a panel of normal speakers who are asked to fill in the gaps. The number of correct guesses for the panel as a whole is expressed as a proportion of the total number of gaps to be filled in. This resulting Cloze score is an index of the predictability of a piece of text, that is, how easy it is to guess at the missing elements. A completely predictable passage (all guesses correct) would therefore yield a Cloze score of 1.0.
Background 'Cloze' procedure assesses the predictability oftext by deleting words at set intervals and having a panel of raters fill the blanks. Two refinements to the procedure are described: 'modified Cloze'and 'reverse Cloze', the latter examining the subject's ability to interpret a partial transcript.
Method Samples of speech were obtained from patients with schizophrenia, manic-depression and orthopaedic disorders using a standard prompt, and the output analysed using modified Cloze. In addition, subjects completed a reverse 
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'Formal thought disorder' can be one of the most tangible objective manifestations of mental disorder, and it is still often used to support making a particular diagnosis, despite uncertainty about its specificity in the functional psychoses (Andreasen, 1979) . Even so, the nature of the underlying deficit remains unclear (for review, see Maher, 1972; Wykes, 1980; Schwartz, 1982) . There are probably several reasons for this. Thomas (1995) and Chaika (1982) point to the confusion arising from automatic assumptions that speech disruption necessarily mirrors thought disruption, arguing for the replacement of the term formal thought disorder with 'communication disorder'. Nevertheless, since the former term is still most familiar to clinicians, it will be retained here. Other problems arise from the fact that of all human behaviours, speech is exquisitely influenced by context, and methodology is crucial in studies of language (Newby, 1995) . The present study uses an established procedure, 'Cloze analysis' (Salzinger et ai, 1964; Silverman, 1972; Rutter et ai, 1975 Rutter et ai, , 1977 Rutter et ai, , 1978 Ragin & Oltmanns, 1983 , 1987 ) but seeks to extend its scope by introducing two variations; 'modified Cloze' and 'reverse Cloze'. With methodological enhancement these may generate useful additional measures of disordered communication.
METHOD
In the Cloze procedure first described by Taylor (1953) a piece of text is taken, presented in standardised format and then 'mutilated' by deleting words at set intervals (most commonly every fourth or fifth word). An idea of how the resulting text appears can be gained from the Appendix. Because of the inherent redundancy in language (not all elements of a message need to be apprehended for some comprehension to occur) it should be possible for the reader to fill in some, if not all, of the Construction of the modified Cloze procedure This is carried out in the same manner as the conventional Cloze procedure, but with analysis being undertaken of the kinds of errors made when an incorrect guess is entered by the rater. These are rated according to whether the inserted word is in one of the four categories below when compared with the original: Thus, if the word in the original transcript were 'flower' and the rater guessed 'blossom', this would be categorised as synonymity. If the guess were 'mushroom', this would be congruence, and if it were 'undoing' this would be an incongruence error. It can be seen, therefore, that these represent increasing degrees of anomaly in the substitution. The supposition is that more disorganised psychotic speech will induce an increased proportion of more severe errors. Assigning a word to a particular form class is contentious but for the purposes of this study a uniform approach was used, based on the method of Fries (1957) . This proposes the following categories: (a) Fries class 1 (equivalent to nouns); (b) Fries class 2 (equivalent to verbs); (c) Fries class 3 (equivalent to adjectives and adverbs); and (d) all 15 classes designated by Fries as 'function' words (including conjunctions, prepositions and articles).
Synonymity of the guessed word was decided by whether it appeared as a recognised synonym when the original was looked up in the New Col/ins Thesaurus (Anonymous, 1984) . As well as examining the different categories of error individually, a compound score for the modified Cloze was established by assigning an arbitrary weighting to each level of error as follows: identity score zero, synonymity score zero, congruence score one, and incongruence score two.
As can be seen, identity and synonymity were considered equivalent on the basis that supplying a synonym indicates equivalent predictability to supplying the identical word. The aggregate score overall should reflect the level of disruption in predictability making the rating more sensitive than the customary raw Cloze score. It is important to note that this modified Cloze score will be inversely related to the raw Cloze score as errors are scored rather than correct guesses.
Construction of the reverse Cloze procedure
The standard Cloze technique assesses the language production of subjects. It may be interesting also to see whether thoughtdisordered patients have any impairment in ability to make sense of a mutilated passage themselves. Although some workers have performed such an exercise, the author is unaware of any attempt to standardise this, and this was the purpose of developing the reverse Cloze technique. The approach adopted was to set up a standard mutilated passage which all subjects are asked to complete. To this end, the author concocted a straightforward descriptive passage in simple English, of 169 words in length, which was then set out in routine Cloze fashion. Subjected to fifth-word deletion, this created a passage containing 33 blanks to be guessed at (Appendix). A freshly created text was chosen to ensure it would not have been encountered previously, and as far as possible an emotionally neutral tone was maintained as affect-laden material could have a differential effect on patients. To generate a standard and scoring for the reverse Cloze, the passage was given to a group of medical students who were given 10 minutes to complete it. A manual count of the responses in each space was carried out. As an example, at space one in the passage a1140 students agreed that the deleted word was 'by'. At space two, however, four different possibilities were generated with the following frequencies: 'a', 26 (650/0); 'the', 10 (250/0); 'one', 3 (7.5%); and 'every' 1 (2.50/0).
To give a score for the experimental subjects' performance, their responses at each space were compared with the normative responses, and the score allocated was the number of normative raters agreeing with the word offered. For instance, a subject guessing 'one' at space two would score three. A guess of 'washtub' would score zero. This was summed for all 33 spaces. The overall reverse Cloze score, therefore, represents an index of the level of agreement with normal raters (full table of word counts available from the author upon request).
Eliciting the speech sample Several methods for this were piloted. It was found that the best at eliciting continuous, free utterances was the following request: "I'd like you to talk for as long as you can about the events leading up to your coming into hospital". This was chosen as the standard for modified Cloze analysis. As far as possible, subjects were encouraged to talk without further reinforcement after the initial prompt to avoid the investigator's own verbal responses introducing a bias into the speech obtained. Where pauses of longer than 10 seconds occurred, however, the following standard 'encouragers' were allowed: (a) "Yes, go on"; (b) "Can you tell me some more about that?"; and (c) "What do you mean by that?" All interviews were recorded on audiotape and transcribed by a single project typist experienced in transcribing unstructured interviews from tape. For analysis, the first 204 words of continuous speech were taken and mutilated in standard Cloze fashion, with fifth-word deletion (Salzinger, 1964) .
Performing and rating the modified Cloze analysis A panel of 10 raters was selected from female speech therapy students, chosen to be homogeneous in terms of age (mean 20.3 years, s.d. 1.25) and educational attainment (mean years in education 15.7, s.d. 1.22). For training, they were given a brief description of the aim of Cloze analysis and a set of instructions for carrying it out (details available from the author upon request). For practice they were given the reverse Cloze passage to fill in. They were not told who the study subjects were, and the transcripts were anonymised. The order CLOZE PROCEDURE REI"INI!D AND MODII"IED of the 36 transcripts was randomised, and presented to the raters in counterbalanced fashion to avoid the effects of practice or fatigue (that is, half the raters were asked to analyse the texts in order 1 to 36, the other raters in order 36 to 1). Using the error categories described, the responses of the raters were individually analysed. Their guesses in each of the 40 word spaces for each subject were compared with the original word occurring in that space and categorised. As well as looking at levels of error individually, the aggregate score for modified Cloze was computed.
Performing the reverse Cloze
At the end of each interview, each subject was given a maximum of 15 minutes to fill the blanks in the reverse Cloze passage. In the cases of two patients with schizophrenia and one with manic depression, the subject had some difficulty attending to the task and the investigator assisted by reading out segments but leaving the participant to proffer the missing words.
Sample groups
All subjects in the study were in-patients at St James's University Hospital in Leeds (a large district general hospital) and were interviewed between September 1984 and April 1985. There were three groups: (a) patients with schizophrenia, (b) patients with manic depression, (c) orthopaedic patient controls.
Schizophrenia was diagnosed using the Research Diagnostic Criteria (ROC) of Spitzer et al (1978) applied to case note review. The one modification was that criterion A(8), 'definite instances of marked formal thought disorder', was not allowed as a qualifier as it was felt this might introduce circularity into the study. As a result, it can be seen that the diagnosis was more stringent than usual. Additional auxiliary criteria were: (a) aged 16-65 years, (b) absence of organic brain syndrome (including alcohol or drug misuse), and (c) English as first language.
Subjects were taken randomly from all patients satisfying these criteria available for interview during the period stated. The only factor controlled for in selection was gender, selected patients being alternately male and female to ensure matching on this variable. Fourteen qualifying patients were interviewed, but two refused to complete the interview having initially consented. Of tity and synonymity of the rater's word being aggregated; for the purpose of Cloze analysis, they can be taken as equivalent. In fact, contrary to expectation, the incidence of synonymity was very low, occurring on average just over 0.1 times per transcript. It seems raters tend to choose either the exact word or one quite unrelated. Results for this analysis are shown in Table 2 and Fig. 1 . Carrying out one-way ANOVA to compare the groups with this data, the following differences were found:
Synonymity and identity -schizophrenia < manic depression < orthopaedic control (P<0.025, F 2 ,33= 6.69); schizophrenia < manic depression (P < 0.05); schizophrenia < orthopaedic control (P < 0.005); manic depression < orthopaedic control (NS).
Congruence -schizophrenia> manic depression> orthopaedic control (P < 0.001, F 2 ,33=9.00); schizophrenia> manic depression (P < 0.05); schizophrenia > orthopaedic control (P < 0.05); manic depression> orthopaedic control (P < 0.05).
Incongruence -all NS.
Looking at scores for synonymity and identity, analysis again confirms that the patients with schizophrenia are significantly separated from the other two groups. 
Modified Cloze analysis
The data for modified Cloze was analysed in two main ways. First, the levels of error were examined individually, but with iden-
Traditional Cloze score
As a replication, raw Cloze scores (proportion of guessed words identical to the original) were calculated and were as follows: persons with schizophrenia=51.44, persons with manic depression=56.33 and orthopaedic controls=61.06. When compared on one-way ANOVA, there was a highly significant difference between the three groups (F 2 ,33=6.33, P < 0.005), largely accounted for by separation between those with schizophrenia and the other two groups. (Schizophrenia v. manic depression and schizophrenia v. orthopaedic control yielded significant differences, but manic depression v. orthopaedic control did not.) The hypothesis of a loss of predictability in schizophrenic speech is therefore supported.
can be seen that the psychiatric groups are similar in drug profile, providing an approximate control for the effect of neuroleptics, which are probably important in this context (Chapman & Chapman, 1973) .
RESULTS
All statistical analyses were performed using the Minitab software, run on the Amdahl mainframe computer of Leeds University. Statistical indices quoted are for analysis of variance (one-way or twoway, as appropriate). As a cross-check, all tests were also run using non-parametric equivalents (Kruskal or Mann-Whitney) and in every case these were in close agreement with the outcome of the parametric tests.
Demographic and other variables
The difference in age between those with schizophrenia and manic depression was as expected, with the latter being older, but this difference was not significant on oneway ANOVA.
For comparison, drug status in terms of numbers taking each class of drug is included. No attempt was made to control for this as it is widely accepted that the only 'foolproof' way to do so in cognitive studies is to examine only drug-free patients. This was beyond the scope of this study, but it the 12 remaining patients, two were unwilling or unable to complete the reverse Cloze task, but all were able to give sufficiently lengthy and continuous discourses to provide material for modified Cloze analysis. The demographic data for all experimental subjects are summarised in Table 1 .
Patients with manic depression were again diagnosed using RDC and collected in the same way as the previous subjects. This group was chosen to control for 'psychiatric' status. By diagnostic subgroup, five met criteria for a manic or hypomanic illness, seven met criteria for a depressive disorder. All 12 completed the interview yielding suitable transcripts for modified Cloze, but one subject refused to attempt the reverse Cloze task, leaving 11 completed versions. Only two eligible subjects refused to participate at all.
For the orthopaedic in-patient controls auxiliary criteria were again as above, with the added requirement that there should be no past history of emotional disturbance of any kind requiring formal psychiatric referral. Patients were selected randomly from the orthopaedic wards, but ensuring a 1:1 gender ratio. All subjects completed all tasks. There were two refusals from eligible patients.
250r-----------------::::::6 10 1 U i -------------. . : : : : : : = = -I I aggregated score compounding all the error levels, using the weightings described previously. Table 3 shows these results.
One-way ANOVA demonstrated a significant difference between groups (F 2 • 33 =4.36, P < 0.05), and once again, as with the raw Cloze score, this was accounted for by a significant separation of the patients with schizophrenia. this might best be done (Chapman & Chapman, 1973) . The patient groups were approximately matched on neuroleptic intake, although an estimate of total dose exposure would have improved the attempt to control for this. It is important to note that socio-economic status for the subjects was not ascertained. Further studies would be enhanced by explicit matching on this variable. Carpenter et ai, 1996) , it would certainly be of interest to replicate some of this work in larger studies adequately differentiating patients with mania.
Theoretical significance
The theoretical significance of the Cloze score and these variants remains to be established. Maher (1972) likens the Cloze score to a reading of body temperature. Abnormal readings indicate that something is interfering with a normal process, but there may be a number of underlying processes that would account for the same change. Equally, the Cloze score may tap some fundamental deficit in language functioning. The findings seem interesting enough to recommend using this approach alongside other means of assessing cognitive and attentional processes in psychosis.
Regarding some of the traditional models of formal thought disorder, it can be seen how reduced predictability would arise from loosening of associations or overinclusiveness of thought. As for the reverse Cloze procedure, it can be seen that essentially it represents a more linguistically natural form of the word association test, Reverse Cloze analysis
The results for this are shown in Table 4 . One-way ANOVA on the data in Table 4 reveals the following: schizophrenia < manic depression < orthopaedic control (P < 0.005); schizophrenia < manic depression (P<0.05); manic depression <ortho-paedic control (NS). This demonstrates the capacity of the reverse Cloze procedure to discriminate the performance of patients in utilising verbal redundancy to predict the missing elements in a message.
DISCUSSION

Methodological issues
The positive findings emerged in spite of the relatively small groups and the fact that no attempt was made to select patients who were currently manifesting formal thought disorder at the time of the interviews. It is likely that even greater differences would have emerged had patients been selected on this variable. The subjects were well matched on the variables most associated with differences in language behaviour. It was not possi ble to control rigorously for medication effects, but it is contentious how This is to be expected as the score here is closely related to the raw Cloze score.
Scoring the congruent errors, all three groups are separated, with a significant difference emerging for the first time between the patients with manic depression and orthopaedic controls. Perhaps surprisingly, however, no difference emerges between the groups on incongruent errors. The findings of this analysis do not therefore support the notion that schizophrenic discourse will generate more syntactic anomalies in the raters' guesses. It does, though, demonstrate the potential for greater discrimination between groups using the more specific analysis.
The second way of analysing the modified Cloze data was to look at the • Medication effects are difficult to control in such studies. TO  BE  DONE IN THE  GARDEN  THE GROUND  WOULD BE  COVERED  WITH FALLEN  LEAVES AND  THE  CHILDREN COULD  HELP GATHER  THEM  TOGETHER AND  HEAP THEM  WITH  THE OTHER RUBBISH  AT  THE  BOTTOM OF THE GARDEN  IN  THE WINTER THERE WERE   PLANTS  TO BE SEEN TO  IN  THE  GREENHOUSE AND IN  THE  SPRING  SEEDLINGS TO BE  PLANTED  OUT SOME-TIMES THEY WOULD  HELP  TO DIG THE  GROUND  READY  FOR POTATOES AND  OTHER  VEGETABLES  IN THE SUMMER  HOWEVER  THERE  WAS ALWAYS A  GAME  TO  PLAY AND THE GARDENER   WOULD  WORK QUIETLY HIMSELF OC-CASIONALLY  STOPPING  TO APPRECI-ATE THE RESULTS  OF  HIS WORK AND  LISTEN  TO  THE LAUGHTER OF THE  CHILDREN  AS THEY PLAYED HE  KNEW  THERE WOULD BE PLENTY  OF  HELP WHEN THE STRAWBERRIES  WERE  READY TO BE PICKED. 
